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A graph is said to be triangularly embeddable into a given compact 
orientable surface if it is isomorphic to the l-skeleton of a polyhedron on 
the surface, all of whose faces are triangles. It is known that a triangular 
embedding can be described by a table of the following type. The table 
contains one line for each vertex. The u-line contains each of the vertices 
adjacent to a, and represents a cycle permutation of them. In addition the 
table satisfies the following. 
RULE R*. If the i-line is of the form i . . . jkl . . . . then the k-line is of the 
form k m*. lij . . . . 
The graph K, - K, is obtained from the complete graph K, by speci- 
fying w vertices and removing the arcs which are incident only to vertices 
among the specified ones. 
In his book [I], Ringel has shown that K, - K3 is triangularly embed- 
dable in the appropriate surface only if II is congruent to 1, 6, 9, or 10 
modulo 12, and mentioned that triangular embeddings are in fact known 
for all such n > 21 and for n = 10. He notes that no such embedding 
exists for K6 - K3 , and lists as unsolved the remaining cases K18 - K3 , 
K13 -- K3, and Kg - KS. The author has written a computer program to 
generate tables of the above type for K,, - K, . These are given in Table I. 
The same program exhausted all possibilities for such a table for KS - K3 . 
Since every embedding gives rise to a corresponding table, one concludes 
that no such embedding exists for Kg - K3 . The program also exhibited 
orientable triangular embeddings for K18 -- KS , K,, - K, , K16 - K4 , 
K15 - K4 , K,, - K4 and showed nonexistence for K13 - K, and K,, - K5 . 
The program is written in the assembly language of the PDP- 15 computer. 
Execute time for K18 - K3 was about 25 min. Execute time for K13 - K3 
was about 2 sec. 
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TABLE I 
1. 3 4 5 6 16 7 8 9 10 11 17 12 13 14 15 18 2 
2. 18 5 7 9 8 11 10 12 15 13 17 14 4 16 6 31 
3. 2 6 17 15 8 13 10 14 12 7 18 11 9 5 16 4 1 
4. 3 16 2 14 9 7 13 12 18 15 10 17 11 6 8 51 
5. 4 8 16 3 9 12 10 13 11 15 14 17 7 2 18 6 1 
6. 5 18 10 15 9 14 8 4 11 13 7 12 17 3 2 16 1 
7. 16 15 11 14 10 18 3 12 6 13 4 9 2 5 17 8 1 
8. 7 17 10 16 5 4 6 14 18 13 3 15 12 11 2 9 1 
9. 8 2 7 4 14 6 15 17 13 18 12 5 3 11 16 IO 1 
10. 9 16 8 17 4 15 6 18 7 14 3 13 5 12 2 11 1 
11. IO 2 8 12 16 9 3 18 14 7 15 5 13 6 4 17 I 
12. 17 6 7 3 14 16 11 8 15 2 10 5 9 18 4 13 1 
13. 12 4 7 6 11 5 10 3 8 18 9 17 2 15 16 14 1 
14. 13 16 12 3 10 7 11 18 8 6 9 4 2 17 5 15 1 
15. 14 5 11 7 16 13 2 12 8 3 17 9 6 10 4 18 1 
16. 6 2 4 3 5 8 10 9 11 12 14 13 15 7 1 
17. 11 4 10 8 7 5 14 2 13 9 15 3 6 12 1 
18. 15 4 12 9 13 8 14 11 3 710 6 5 2 1 
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3 4 II 5 6 7 12 8 9 10 13 2 
13 8 12 6 11 4 5 9 7 10 3 1 
2 10 8 5 7 11 6 13 9 12 4 1 
3 12 IO 6 9 8 7 13 5 2 11 1 
II 9 2 4 13 10 12 7 3 8 61 
5 8 13 3 11 2 12 9 4 10 7 1 
6 10 2 9 13 4 8 11 3 5 12 1 
12 2 13 6 5 3 10 11 7 4 91 
8 4 6 12 3 13 7 2 5 11 10 1 
911 8 3 2 7 6 4 12 5 13 1 
4 2 6 3 7 8 10 9 5 1 
7 5 10 4 3 9 6 2 8 1 
10 5 4 7 9 3 6 8 2 1 
The reader is referred to [l] for further information concerning embed- 
dings and the Rule R*. 
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